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Optoelectronic Cholesteric Liquid-Crystal-Polymers (ChLCP), synthesized in our lab [1], Fig. 1., when 
dispersed in solution, self-organize on metal surfaces, such as: Si(111); Pt/TiO2 / SiO2 /Si(001), Ag, 
Au, either colloidal spheres or thin layers [2].  
 
Their HELICAL MACROMOLECULES, Figure 2, uncoil and get adsorbed on the metal via π-interaction, 
with the aromatic rings extended parallel to the interface and the aliphatic chains directed towards 










Figure 2.  PTOBDME helical molecular model         Figure 3. Adsorption of extended PTOBDME on Ag thin layer 
 
Issues 
Under spin coating controlled conditions growth, PTOBEE and PTOBDME have been obtained in 
multilayer ordered structures on Si and Pt substrates.  
AFM images, Fig.9, Fig.10 and Fig.11 show polymer aggregates ∼200 nm size in diameter, 
homogeneously dispersed on the Pt metal surface, and 200-400 nm on the Si (111) substrate. 
 
We are interested in studying the growth morphology (shape, height and size) of these aggregates,  











































Spin coating of the ChLC polymers dispersed in alkyl-alcohol media leads to the formation of round or 
ring-shaped aggregates on the semiconductor surface. By using a dip coating technique, both polymers 
assemble into layered deposits via multilayer growth of two-dimensional islands, evidencing the 
existence of step edge barriers to downward mass transport. In addition, we have found a variation 
of the step height with each layer deposited, consistent with a progressive decrease of the molecules 
tilt relative to the surface normal. The ChLC-polymer/semiconductor surface interaction mechanism 
has been further investigated by means of molecular mechanical (MM) models, matching simultaneous 
small and wide angle X-ray scattering (SAXS/WAXS) experiments performed with synchrotron 
radiation monochromatic beam (1.5 Å) and NMR spectra. Both simulations and experiments support an 
atomic self-organization of the cholesteric liquid-crystals on the Si surface due to an amphiphilic non-







          Figure 7. Transmitance of ChLCP PTOBEE    Figure 8. Reflectance of ChLCP PTOBEE 
REFERENCES  
[1] a) M. Pérez-Méndez and C. Marco Rocha, Acta Polymerica, 1997, 48, 502-506; b) M. Pérez-Méndez and C. Marco 
Rocha, " Preparing cholesteric liquid crystals - by adding acid dichloride and butanediol to chloro-naphthalene, heating in 
nitrogen, decanting into toluene, etc", Patent with nº EP1004650-A; WO9831771-A; WO9831771-A1; AU9854863-A; 
ES2125818-A1; ES2125818-B1; EP1004650-A1; US6165382-A; MX9906732. 
[2] S. Sánchez-Cortés, R. Marsal-Berenguel, M. Pérez-Méndez, "Adsorption of a Cholesteric Liquid-crystal Polyester on 
Silver and Gold Nanoparticles and Films Studied by Surface-Enhanced Raman Scattering", Applied Spectroscopy  2004  
Vol. 58 Nº 5, pp 562 – 569 
[3] C. Munuera, E. Barrena and C. Ocal, “Scanning Force Microscopy three-dimensional modes applied to conductivity 
measurements trough linear chain organic SAMs” Nanotechnology 18, 125505 (2007) 
[4] T.R. Matzelle, G. Geuskens and N. Kruse, “Elastic properties of poly(N-isopropylacrylamide) and poly(acrylamide) 
hydrogels studied by scanning force microscopy” Macromolecules (8): 2926-2931 APR 22 2003. 
[5] T. Yoshioka, T. Ogata, T. Nonaka, M. Moritsugu, S.N. Kim and S. Kurihara, "Reversible-Photon-Mode Full-Color 
Display by Means of Photochemical Modulation of a Helically Cholesteric Structure ", Adv. Mater. 2005, 17, 
1226-1229. 
[6] B. Taheri, P. Palffy-Muhoray, and H. Kabir, ALCOM Symposium. Chiral Materials and Applications, Cuyahoga Falls, 
Feb. 18-19 (1999) 
[5] Emerging Liquid Crystal Technologies (Proceedings Volume), Proceedings of SPIE Volume: 5741 
Editor(s): Liang-Chy Chien, April 2005, ISBN: 9780819457158 
[7] http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?arnumber=4443611 
[8] Mercedes Pérez Méndez and Javier Sanguino, “Cholesteric liquid-crystal polyester, PTOBDME, synthesized from 
racemic materials: kinetics, structure and optical characterization”, To be published. 









   
These synthetic CHOLESTERIC LIQUID-CRYSTAL POLYMERS, exhibit OPTICAL 
ROTATORY DISPERSION (ORD), COMPLEX CIRCULAR DICHROISM (CD) patterns, 
TRANSMITANCE and REFLECTANCE. 
-  Optimization of dip coating growth conditions to obtain Multilayered Structure of ChLC Polymer 
- Nanotribologic characterization: adhesion, friction and wear in controlled humidity environments 
- Conductivity measurements 
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Figure 6. (a) Molar Optical Rotation [Φ] of Chiral ChLC Polymers: R-PTOBDME,  S-PTOBDME,  
synthesized from  R(+)1,2 dodecanediol, S(-)1,2 dodecanediol; 
and  
several fractions of PTOBDME,  synthesized from racemic D,L-1,2 dodecanediol, under different kinetics,  
with distinct principal helical conformational models gg or gt  obtained by NMR (b),  
 according to [8]   


















PTOBDME 180 min 2nd
fraction (85.2%) 
PTOBDME 120 min 2nd
fraction (67.6%) 







































] h= 4.8-5 nm 
















Figure 1. Schematic formula of Cholesteric Liquid Crystal polymers PTOBDME and PTOBEE  
















PTOBEE Reflectance UV/VIS/NIR with sphere 
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